General information
All reactions were carried out under Ar in pre-dried glassware using Schlenk techniques. Toluene and tetrahydrofurane were dried by standard methods; other solvents were used as obtained. Flash column chromatography was performed using silica gel 60 (230-400 mesh). . Gel permeation chromatography (GPC) was used to determine molecular weights and the polydispersity index. Measurements were carried out in THF with the following arrangement: a Merck Hitachi L6000 pump, separation columns of Polymer Standards Service (5 μm grade size), and a refractive-index detector from Wyatt Technology. For calibration polystyrene standards purchased from Polymer Standard Service were used. Simultaneous thermal analysis (STA) measurements were performed with a Netzsch Simultaneous Thermal Analyzer STA 449C (aluminum crucibles from Netzsch) operated with a helium flow rate of 50 mL/min in combination with a protetctive flow of 8 mL/min. GC-MS measurements were run on a Perkin Elmer Clarus 680 SQ8C with InterCap SMS/Sil column. IR spectra, MS and elemental analyses were provided by Institute of Organic Chemistry, PAS, Warsaw.
Preparative experiments

Esterification with triflic anhydride
The respective alcohol (5.9 mmol) was put in a Schlenk tube under Ar and dissolved in anhydrous pyridine (2.4 mL). The solution was cooled down to 0 °C and a solution of triflic anhydride (7.1 mmol, 1.2 mL) in anhydrous DCM (7.2 mL) was added dropwise. The reaction was allowed to warm to rt, and was stirred overnight. Then water was added to the solution and the aqueous layer was extracted with dichloromethane (3 × 10 mL). The combined organic layers were dried and concentrated in vacuo. The crude product was purified by flash chromatography using eluents: chexane/ethyl acetate 10:1 to 1:1 v/v to provide the product.
10, white crystals (4.95 mmol, 1.49g, 84%). 
Suzuki coupling
Tetrakis(triphenylphosphine)palladium (0.1 mmol, 116 mg), potassium vinyltrifluoroborate (1.25 mmol, 167 mg), tripotassium phosphate (3 mmol, 637 mg) and the respective triflate (1 mmol) were placed in a Schlenk tube under argon. Anhydrous THF (18 mL) was added and the solution was refluxed overnight under argon atmosphere. After this time the reaction mixture was cooled, water (10 mL) was added and the aqueous layer was extracted with dichloromethane (3 × 10 mL). The combined organic layers were dried and concentrated in vacuo. The crude product was purified by flash chromatography using eluents: c-hexane/ethyl acetate 10:1 to 1:1 v/v to provide the product. According to a literature procedure 1 2-bromoaniline (58.2 mmol, 10 g) was dissolved in 30 mL of 6 N HCl and stirred under reflux. Crotonaldehyde (64 mmol, 5.3 mL) was added dropwise. The reaction was refluxed overnight. It was then cooled down. 40 mL of diethyl ether were added followed by addition of anhydrous zinc chloride (58.2 mmol, 7.9 g). The reaction mixture was stirred for 15 minutes at room temperature, and further 15 minutes in 0 °C. The formed solid was filtered and washed with 2-propanol until the filtrate became colorless. Then it was washed with 40 mL of diethyl ether and dried. The solid was suspended in 30 mL of water and 10 mL of ammonium hydroxide were added. The mixture was vigorously shaken and extracted with diethyl ether. Combined organic phases were dried over magnesium sulfate and evaporated. The product was purified by CC to give II, as pale yellow solid with 56% yield (32.5 mmol, 7.2g). Tetrakis(triphenylphosphine)palladium (1.77 mmol, 2 g), potassium vinyltrifluoroborate (44.2 mmol, 5.9 mg), tripotassium phosphate (106 mmol, 22.5 g) and compound III (35.4 mmol, 8.3 g) were placed in a Schlenk tube under argon. Anhydrous THF (250 mL) was added and the solution was refluxed overnight under argon atmosphere. After this time the reaction mixture was cooled, water (150 mL) was added and the aqueous layer was extracted with dichloromethane (3 × 100 mL). The combined organic layers were dried and concentrated in vacuo. The crude product was purified by s5 flash chromatography using eluents: c-hexane/ethyl acetate 10:1 to 1:1 v/v to provide the product. Multiple column chromatographies and crystallizations resulted in 13 (14.3 mmol, 2.6 g) with 40% yield, spectroscopically pure as described part 2.2.
12
Synthesis of ruthenium complexes
Precursor complex 1 (0.5 mmol, 475 mg) and the respective styrene derivative (0.55 mmol) were put in a Schlenk tube under argon. Reagents were dissolved in anhydrous toluene (25 mL) and the reaction was heated in 80 °C for about an hour. Then the solvent was evaporated and the mixture was purified by a flash chromatography using eluents: c-hexane/ethyl acetate 10 : 1 to 1 : 1 v/v. The solvent was evaporated. It was then re-dissolved in DCM and cold n-heptane was added to produce crystals of the product. Crystals suitable for X-ray analysis were grown form the DCM / n-heptane mixture.
14, dark brown crystals (0.37 mmol, 242 mg, 75% , starting at 20 °C.
GC MS analyses
Polymerization of dimethylester-norbornene 21 in solution
In a Schlenk flask, 5a, 14 and 15 (1.27 µmol, 1.0 equiv) were dissolved in toluene (3.8 mL, c mon =0.1 M). Subsequently, the mixture was heated to 80 °C then 21 (100.0 mg, 0.38 mmol, 300 eqiuv) was added, dissolved in 1 mL toluene. The reaction was followed by TLC using c-hexane:ethyl acetate, 3:1 (v:v) and KMnO 4 solution for staining. Furthermore, the progress of the reaction was monitored by sampling 200 µL of the reaction mixture and recording 1 H NMR spectra of the quenched sample once to twice a day. After no further conversion was observed due to very high viscosity, an excess of ethyl vinylether was added (200 µL) and stirred for 15 more minutes. Subsequently, the polymer was precipitated in cold, stirred methanol. The white solid was sampled and dried in vacuum. Characteristic polymer properties were examined by gel permeation chromatography (GPC) in THF against polystyrene standard. 2.9. Trans-cis Isomerization 2.9.1. NMR studies In a 0.5-2 mL tube, 5a, 14 and 15 (45.4 µmol, 1.0 equiv) were dissolved in degassed CDCl 3 (0.7 mL). Subsequently, the mixture was heated to 140 °C in microwave. The isomerization was monitored by 1 H NMR spectroscopy (CDCl 3 , 25 °C, 300 MHz) within the carbene region. 
Preparation of cis-5a
Isomerization was obtained by exposing 50 mg of trans-5a complex, dissolved in 3 mL CDCl 3 for 30 min in a microwave at 140 °C. The raw product was identified by 1 H NMR spectroscopy (300 MHz) to be the desired cis-isomer. Traces of decomposition material and trans-compound were removed by precipitation with n-pentane and column chromatography on silica gel with CH 2 Cl 2 :MeOH 20:1 (v:v). 
Preparation of cis-15
500 mg of M31 [1,3-Bis(2,4,6-trimethylphenyl)-2-imidazolidinylidene]dichloro(3-phenyl-1H-inden-1-ylidene)(pyridyl)ruthenium(II) (0.668 mol, 1.0 equiv) were converted with 146 mg of the respective ligand 13 (0.801 mol, 1.2 equiv) in 10 mL of degassed, dry CH 2 Cl 2 under N 2 atmosphere. After complete conversion (20 h) the reaction was terminated. The brownish reaction mixture was extracted with HCl aq. (5 vol %) once to get rid of pyridine, produced during the synthesis. Subsequently, the solvent of the brownish reaction mixture was removed to 2-3 mL and precipitated with n-pentane. The brownish precipitate was filtered, washed with n-pentane and dried in vacuo. Yield: 403 mg of brownish solid (94%), containing 11% of cis-compound. 
X-ray crystallographic details
Diffraction data for both compounds were collected at 90(2) K by the ω-scan technique using 15: Table 1 .
Non-hydrogen atoms were refined anisotropically. All hydrogen atoms were placed in the calculated positions and were treated as riding on the parent atom with U iso set at 1.2 (1.5 for methyl groups) 
Details of computational approach
DFT geometry optimizations were performed at the GGA level with the Gaussian09 package 6 using the BP86 functional of Becke and Perdew. 7 The electronic configuration of the molecular systems was described with the standard splitvalence basis set with a polarization function of Ahlrichs and coworkers for H, C, N, O, and Cl (SVP keyword in Gaussian09), 8 for Ru we used the small-core, quasirelativistic Stuttgart/Dresden effective core potential, with the associated valence basis set (standard SDD keywords in Gaussian09). 9 No symmetry constraint was used and the final geometries were confirmed to be minimum or maximum potential energy structures through frequency calculations. The reported energies have been obtained through single point calculations with the M06 functional of Truhlar. In this case, the electronic configuration of the molecular systems was described by a triple-ζ basis set for main group atoms (TZVP keyword in Gaussian09). 10 
